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(54) Member for semiconductor equipment 

(57) A member for a semiconductor equipment of 
the present invention in which a silicon carbide sintered 
body is used, the silicon carbide sintered body being ob- 
tained by sintering a mixture of silicon carbide powder 
and a non-metal-based sintering additive, and the den- 
sity of the silicon carbide sintered body being 2.9 g/cm 3 
or more. It is preferable that the specific resistance of 
the silicon carbide sintered body be 1 ft • cm or less, that 
the thermal conductivity thereof be 200 W/m - k or more, 
and that the total content of impurity elements therein 



be 1 ppm or less. Further, the member for a semicon- 
ductor equipment may be an assembly type. Because 
the member for a semiconductor equipment of the 
present invention is formed by the high grade silicon car- 
bide sintered body having high denseness, high purity, 
high conductivity, and high thermal conductivity, it is 
easy to manufacture and machine the member. Moreo- 
ver, the contamination of the semiconductor by the me- 
tallic element is prevented, and the member has excel- 
lent durability and solvent resistance. 
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Description 

The present invention relates to a member for a 
semiconductor equipment, and in particular to a mem- 
ber for a semiconductor equipment in which a silicon 
carbide sintered body having excellent characteristics 
is used, which has excellent durability, and which has 
high characteristics. 

A member for a semiconductor equipment includes 
a soaking tube (liner tube) used for manufacturing a 
semiconductor, a reaction tube (process tube) for flow- 
ing reaction gas, a jig (wafer boat) for disposing a sem- 
iconductor wafer, or the like. Because the member 
needs to have high denseness, high heat resistance, 
high rigidity, and the like, the use of silicon carbide tends 
to increase. Conventionally, in a case in which the mem- 
ber for a semiconductor equipment is made from silicon 
carbide, it is in general that binder is added to raw ma- 
terial powder so as to form a molding, that the molding 
is calcined and sinlered, and afterwards is impregnated 
with melted metal silicon. 

Conventionally, in the member for a semiconductor 
equipment in which silicon carbide is used, since metal 
impurities within the silicon carbide move diffusingly 
within the member at the time of high temperature 
processing, there is a drawback in that a semiconductor 
wafer is contaminated. In order to prevent the contami- 
nation of the wafer caused by the impurities in the silicon 
carbide, a method of manufacturing a member from a 
highly pure material, a method of forming a highly pure 
silicon carbide coating on the surface of a member 
through CVD (chemical vapor deposition) processing, 
or the like is implemented. 

However, even if the highly pure silicon carbide 
which contains the metal impurities in the order of sev- 
eral ppm or less, it is necessary to purify the porous sin- 
tered body before it is impregnated with the metal sili- 
con. Further, there is a drawback in that the metal silicon 
is eluted from the sintered body impregnated with the 
metal silicon during a process for pickling or acid treat- 
ment. Thus, in order to further improve the purity and 
durability, the CVD processing in which the surface of 
the member is coated with a silicon carbide coating is 
carried out. However, a large amount of money is re- 
quired for the equipment in the CVD processing and the 
manufacturing cost increases. Further, due to the repe- 
tition of a cycle of rapid heating and rapid cooling, the 
CVD coating may be peeled from a base material, or 
alternatively, a pinhole or a cracking may be generated 
on the coating. A drawback arises in that the durability 
against contamination is insufficient. 

Moreover, the base material which is subjected to 
the CVD processing is molded in advance in the shape 
of a jig by means of cast-molding or the like through a 
reaction sintering method. However, since the size of 
the wafer is increased and the configuration of the re- 
action tube is changed in recent years, various config- 
urations of the base materials are requested and it is 



necessary to manufacture a mold for every member 
This is an additional factor of increasing the manufac- 
turing cost. 

The present invention was developed in view of the 
5 above drawbacks, and the object thereof is to provide a 
member for a semiconductor equipment in which a high- 
ly dense and highly pure silicon carbide sintered body 
is used, in which the contamination of a wafer or the like 
due to metal impurity can be prevented, in which pro- 

io ductivity is good and manufacturing cost is low, and in 
which durability and solvent resistance are excellent. 

As a result of the present inventors' extensive stud- 
ies on the circumstances of developing the aforemen- 
tioned sintering method, an optimal amount of non-met - 

*5 al-based sintering additive, e.g., carbon, is disposed ap- 
propriately on the surface of silicon carbide powder be- 
forehand and the silicon carbide powder is subjected to 
hot pressing under the specific conditions, such that a 
highly dense and highly pure silicon carbide sintered 

20 body is obtained. By using the silicon carbide sinlered 
body, it has found that the member for a semiconductor 
equipment having excellent characteristics is obtained. 
The present invention was thus completed. 

Namely, a member for a semiconductor equipment 

2S of the present invention in which a silicon carbide sin- 
tered body is used, the silicon carbide sintered body be- 
ing obtained by sintering a mixture of silicon carbide 
powder and a non-metal-based sintering additive, and 
the density of the silicon carbide sintered body being 2.9 

30 g/cm 3 ormore. The specific resistance of the silicon car- 
bide sintered body may be 1 £2 - cm or less and the ther- 
mal conductivity thereof may be 200 W/m * k or more. 
Further, the silicon carbide sintered body may be highly 
pure in which the total content of impurity elements 

35 therein is 1 ppm or less. 

Because the highly pure and highly dense silicon 
carbide sintered body is used in the member for a sem- 
iconductor equipment of the present invention, the 
member does not contain metal silicon, and even if the 

40 member is heated at a temperature over 1500 °C, which 
is a melting point of silicon, the strength thereof is not 
reduced and the member is stable in the acid treatment. 
Moreover, because the member is easily subjected to 
electrical discharge machining, the member can be an 

45 assembly type. As a result, the degree of freedom of 
designing the member for a semiconductor equipment 
is increased, and even if a large size member is manu- 
factured, it can be coped by a sintered body equipment 
having a conventional size. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A shows a side view of a side plate which is 
used for a horizontal type wafer boat which has been 
55 obtained by electrical discharge machining of a silicon 
carbide sintered body. 

Fig. 1 B shows a side view of a backing rod which is 
used for the horizontal type wafer boat. 



BNSDOCID: <EP 'oaa5fiS9A2 I > 



2 



« 



EP 0 885 859 A2 



3 

Fig. 1 C shows a side view of a support post which 
is used for the hori7ontal type wafer boat. 

Fig. 2A shows a side view of a handle, of a bracket, 
which is used for the horizontal type wafer boat which 
has been obtained by electrical discharge machining of 
a silicon carbide sintered body. 

Fig. 2B shows a side view of a bracket which is at- 
tached to the side plate shown in Fig. 1 A. 

Fig. 2C shows a side view of a nut. 

Fig. 2D shows a side view of a bolt. 

Fig. 3 shows a schematic perspective view of the 
horizontal type wafer boat in Example 1 . 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be described in detail 
hereinafter. At first, a silicon carbide sintered body which 
is an element of the member for use in a semiconductor 
equipment according to the present invention. 

The silicon carbide sintered body used as a material 
of the member is made of silicon carbide powder, and 
the powder may be a-type, (3-type, amorphous silicon 
carbide powders or mixtures thereof. In particular, (i- 
typc silicon carbide powder is preferably used. The 
grade of the |i-type silicon carbide powder is not partic- 
ularly specified, and for example, (i-type silicon carbide 
powder which is commercially available can be used. 
From the viewpoint of densification, it is preferable that 
the particle diameter of the silicon carbide powder be 
small and from about 0.01 to about 10 |im, and more 
preferably from about 0.05 to about 1 urn If the particle 
diameter is less than 0.01 um it is not preferable since 
it is difficult to handle the silicon carbide powder during 
the measuring and mixing processes and the like. If the 
particle diameter exceeds 10 |im, it is not preferable 
since the specific surface area of the silicon carbide 
powder is small, i.e., the surface area thereof which 
makes contact with adjacent granules becomes small, 
and it is difficult to achieve densification. 

As a preferable aspect of silicon carbide raw mate- 
rial powder, a silicon carbide powder in which the parti- 
cle diameter is 0.05 to 1 urn, the specific surface area 
is 5 m 2 /g or more, the free carbon is 1 % or less, and 
the oxygen content is 1 % or less is preferably used. 
Further, the particle size distribution of the silicon car- 
bide powder to be used is not particularly limited, and 
from the viewpoints of improving the filling density of the 
powder and the reactivity of silicon carbide at the time 
of manufacturing the silicon carbide sintered body, sili- 
con carbide powder having two or more size distribution 
peaks may be used. 

In order to obtain a silicon carbide sintered body of 
high purity, the highly pure silicon carbide powder may 
be used as the raw material silicon carbide powder. 

The highly pure silicon carbide powder can be ob- 
tained, for example, in accordance with a manufacturing 
method including a sintering process in which a solid 



material obtained by uniformly mixing a silicon source 
containing at least one type or more of a liquid silicon 
compound, a carbon source containing at least one type 
or more of a liquid organic compound which generates 
s carbon upon heating, and a polymerizing or cross-link- 
ing catalyst, is carbonized through heating in a non-ox- 
idizing atmosphere, and thereafter, sintered in a non- 
oxidizing atmosphere. 

As a silicon compound (hereinafter occasionally re- 
io ferred to as "silicon sources") which is used in manufac- 
turing the highly pure silicon carbide powder, the liquid 
and solid compounds can be use together. However, at 
least one type of compound must be selected from the 
liquid compounds. As the liquid compound, alkoxysilane 
(mono-, di-, tri-, tetra-) and polymers of tetraalkoxysilane 
is used. Among alkoxysilanes, tetraalkoxysilane is pref- 
erably used, and more concretely, methoxysilane, 
ethoxysilane, propoxysilane, butoxysilane, or the like 
can be used. Regarding handling, ethoxysilane is pref- 
20 erable. Moreover, as the polymer of tetraalkoxysilane, 
low molecular weight polymer (oligomer) which has a 
polymerization degree of about 2 to 1 5 and a liquid silicic 
acid polymer whose polymerization degree is even high- 
er can be used. As a solid compound which can be used 
25 with the liquid together, thcro can bo silicon oxide. In the 
present invention, silicon oxide includes SiO, silica sol 
(colloidal hyperfine silica containing liquid, including an 
OH group or an alkoxyl group), silicon dioxide (silica gel, 
hyperfine silica, quartz powder), or the like. 
30 Among the silicon sources, from the viewpoint of 
good uniformity and good handling ability, the tetraetox- 
ysilane oligomer or the mixture of tetraetoxysilane oli- 
gomers and fine powder silica is preferable. Further, the 
highly pure materials are used for these silicon sources, 
35 and the initial content of impurity is preferably 20 ppm 
or less, and more preferably 5 ppm or less. 

Further, as an organic compound which is used for 
manufacturing the silicon carbide powder and which 
generates carbon upon heating, a liquid compound or a 
40 combination of liquid and solid compounds can be used. 
It is preferable that an organic compound whose resid- 
ual carbon ratio is high and which is polymerized or 
cross-linked by a catalyst or upon heating is, for exam- 
ple, a monomer or prepolymer of a resin such as phenol 
45 resin, furan resin, polyimide, polyurethane, polyvinyl al- 
cohol, or the like. Other liquid compounds such as cel- 
lulose, sucrose, pitch, tar, or the like may be used : and 
especially, resol-type phenol resin is preferable. Further, 
the purity of the compound can be controlled and select- 
so ed appropriately in accordance with purpose. In partic- 
ular, in the case in which highly pure silicon carbide pow- 
der is needed, it is preferable to use an organic com- 
pound which does not contain 5 ppm or more of each 
metal. 

55 When the silicon carbide powder, which is used as 
a raw material powder in the present invention, is man- 
ufactured, the mol ratio of carbon to silicon (hereinafter, 
°C/Si ratio') is defined by elemental analysis of a carbide 
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intermediate obtained by carbonizing a mixture. Stoichi- 
ometrically, when C/Si ratio is 3.0, free carbon within the 
generated silicon carbide is 0 %. However, in reality, due 
to the vaporization of SiO gas which is generated simul- 
taneously, free carbon generates in a low C/Si ratio. It 
is important to determine the blending ratio in advance 
such that the amount of the free carbon in the silicon 
carbide powder is a suitable amount for the sintered 
body made from the silicon carbide powder. Normally, 
in the sintering in approximately 1 atmospheric pressure 
and at 1600 °C or more, when the C/Si ratio is 2.0 to 
2.5, the free carbon can be prevented and the range 
may be preferable. When C/Si ratio is 2.5 or more, the 
free carbon increases remarkably. However, because 
the free carbon has an effect of preventing particle 
growth, the range may be selected appropriately for the 
desired particle size. Because the C/Si ratio for obtain- 
ing pure silicon carbide varies depending on the atmos- 
pheric pressure during sintering, the C/Si ratio is not 
necessarily limited to Ihe above range. 

Because an action of the free carbon in the silicon 
carbide powder on sintering is very weak compared to 
that of the carbon generated by non-metal -based sin- 
tering additive coated on the surface of the silicon car- 
bide powder used in the present invention, it can be ba- 
sically ignored. 

Moreover, in the present invention, in order to obtain 
a solid material in which a silicon source and an organic 
compound, which generates carbon upon heating, are 
mixed uniformly, the mixture of the silicon source and 
the organic compound may be hardened, as occasion 
demands, so as to form a solid material. As the harden- 
ing method, a cross-linking method upon heating, a 
hardening method through a hardening catalyst, a meth- 
od using electron beams or radiation can be used. The 
hardening catalyst can be selected appropriately in ac- 
cordance with a carbon source. In the case in which the 
carbon source is phenol resin orfuran resin, acid groups 
such as toluenesulfonic acid, toluenecarboxylic acid, 
acetic acid, oxalic acid, hydrocholoric acid, sulfuric acid, 
or the like or amine groups such as hexamine or the like 
is used as the hardening catalyst. 

The raw mixed solid can be heated and carbonized 
upon heating as occasion demands. The heating and 
carbonization of the solid is performed by heating the 
solid material at 800 °C to 1000 °C for 30 to 1 20 minutes 
in a non-oxidizing atmosphere of nitrogen, argon or the 
like. 

Further, silicon carbide is generated by heating the 
carbide at a temperature of from 1 350 °C to 2000 °C in 
a non-oxidizing atmosphere of argon or the like. The 
temperature and time for sintering can be selected ap- 
propriately in accordance with the desired characteris- 
tics such as particle diameter and the like. However, for 
more effective production, sintering at 1600 °C to 1900 
°C is preferable. 

Furthermore, when the powder with even higher pu- 
rity is required, the heating process is carried out for 5 



to 20 minutes at 2000 to 21 00 °C at the time of the afore- 
mentioned sintering. In this way, impurities can be fur- 
ther removed. 

From the above description as a method of obtain- 
5 ing a silicon carbide powder whose purity is particularly 
high, a method of manufacturing a raw material powder 
for highly pure single crystals, which was described in 
Japanese Patent Application Laid-open (JP-A) No. 
9-48605 (Japanese Patent Application No. 7-241856), 
10 can be used. The method of manufacturing the highly 
pure powder includes a process for producing silicon 
carbide powder and a process for post-treating the pow- 
der. In the process for producing silicon carbide powder, 
a silicon source and a carbon source are mixed uniform- 
is ly and the obtained mixture is heated/sintered in a non- 
oxidizing atmosphere so as to obtain silicon carbide 
powder. The silicon source contains one or more com- 
pounds selected from the group consisting of highly 
pure tetraalkoxysilane, tetraalkoxysilane polymer, and 
oxidized silicon. And the carbon source is a highly pure 
organic compound which generates carbon upon heat- 
ing. In the process for post-treating the powder, the pow- 
der is held at a temperature of 1700 °C or more to less 
than 2000 °C, and while the powder is held at this tem- 
perature, at least one heating process is carried out at 
2000 °C or more to less than 21 00 °C for 5 to 20 minutes. 
By performing the above two processes, the silicon car- 
bide powder containing impurities at 0.5 ppm or less is 
obtained. 

Further, when a silicon carbide sintered body which 
is used suitably for a member for use in a semiconductor 
equipment of the present invention is manufactured, as 
a non-metal-based sintering additive which is mixed 
with the above silicon carbide powder, a material which 
generates carbon upon heating, what is called a carbon 
source, is used. Examples thereof include organic com- 
pounds which generate carbon upon heating or silicon 
carbide powder (the particle diameter is about 0.01 to 1 
um) which is coated with the organic compounds. From 
the viewpoint of effects* the former is more preferable. 

Specific examples of the organic compounds that 
generate carbon upon heating include coal tar pitch, tar 
pitch, phenol resins, furan resins, epoxy resins, phenoxy 
resins, and various saccharides including monosaccha- 
rides such as glucose, oligosaccharides such as su- 
crose, and polysaccharides such as cellulose and 
starch, having a high residual carbon ration. In order to 
mix with the silicon carbide powder uniformly, it is pref- 
erable to use organic compounds which are liquids at 
room temperature, organic compounds which can dis- 
solve in solvents, or organic compounds which are sof- 
tened or melted upon heating such as thermoplastic or 
thermally melting materials. Above all, phenol resins 
with which a molded product of a high strength can be 
obtained, particularly resol-type phenol resins, are de- 
sirable. 

When these organic compounds are heated, it is as- 
sumed that inorganic carbon-based compounds such 
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as carbon black or graphite are generated in the system 
and function effectively as sintering aids. Even if carbon 
black or graphite powder, which are conventionally 
known as carbon sintering aids, are added, the effects 
of the present invention which are obtained by adding 
the above non-metal-based sintering additives cannot 

be achieved. 

In the present invention, when the mixture ol silicon 
carbide powder and non-metal-based sintering addi- 
tives is obtained, the non-metal-based sintering addi- 
tives may be dissolved or dispersed in a solvent and the 
obtained solution or dispersion may be mixed with the 
silicon carbide powder The solvent which is suitable for 
a compound to be used as non-metal -based sintering 
additive is preferable. Concretely for phenol resin which 
is an organic compound which generates carbon upon 
suitable heating, lower alcohols such as ethyl alcohol or 
the like, ethyl ether, acetone or the like can be selected. 
Further, regarding these non-metal-based sintering ad- 
ditives and the solvent as well, il is preferable to use 
those having a low impurity content- 
In the present invention, the surface of the silicon 
carbide powder may be coated with these non-metal- 
based sintering additives. 

When the amount of the non-metal- based sintering 
additive mixed with the silicon carbide powder is too 
small, the density of the sintered body is not improved. 
When the amount of addition thereof is too large, free 
carbons increase and result in hindering densification. 
The amount depends on the type of non-metal-based 
sintering additives used, in general, the amount added 
is adjusted to 10 % by weight or less, and preferably 2 
to 5 % by weight. The amount of addition can be esti- 
mated by determining the amount of silica (silicon oxide) 
on the surface of the silicon carbide powder with a hy- 
drofluoric acid and by calculating stoichiometrically the 
added amount of non-metal-based sintering additive 
which amount is sufficient for the reduction of silica. 

The amount of addition in the form of carbon is de- 
termined in consideration of the residual carbon ratio of 
the non-metal-based sintering additives after thermal 
decomposition of the aids (the proportion of carbon gen- 
erated within the non-metal-based sintering additives), 
based on the premise that the silica quantified by the 
above method is reduced by the carbon generated from 
the non-metal-based sintering additives according to 
the following reaction formula. 



SiQ 2 + 3C 



SiC + 2CO 



Further, in the silicon carbide sintered body relating 
to the present invention, it is preferable that the sum of 
carbon atoms derived from silicon carbide and carbon 
atoms derived from non-metal-based sintering addi- 
tives, both of the silicon carbide and the additives are 
included in the silicon carbide sintered body exceeds 
30 % by weight and is 40 % by weight or less. If the 



content is 30 % by weight or less, the proportion of im- 
purities in the sintered body increases. If the content ex- 
ceeds 40 % by weight, the carbon content increases, 
the density of the obtained sintered body drops, and 
s characteristics of the sintered body such as strength and 
oxidation resistance deteriorate, which is not preferable. 

When the silicon carbide sintered body relating to 
the present invention is manufactured, at first, silicon 
carbide powder and non-metal-based sintering addi- 
10 tives are mixed uniformly. As mentioned before, phenol 
resin which is a non-metal-based sintering additive is 
dissolved in a solvent such as ethyl alcohol and then the 
obtained solution is well mixed with the silicon carbide 
powder. The mixing can be carried out by known mixing 
is means, e.g., a mixer, a planetary ball mill, or the like. 
The mixing is preferably carried out over 10 to 30 hours, 
and more particularly over 1 6 to 24 hours. After sufficient 
mixing, the solvent is removed at a temperature suited 
to its physical properties, e.g., 50 to 60 °C in the case 
20 of the previously-mentioned ethyl alcohol. The mixture 
is dried by evaporation and afterward is sieved so as to 
be obtained the raw material powder. From the view- 
point of purification, it is necessary that a ball mill con- 
tainer and a ball are made of a synthetic resin containing 
25 as little motal as possible. Moreover, a granulating de- 
vice such as a spray drier or the like may be used for 
drying the powder. 

The sintering process which is required in the meth- 
od of manufacturing a member for use in a semiconduc- 
30 tor equipment of the present invention is a process in 
which the mixture of powder or the molded body of the 
mixture of powder obtained by a molding process, to be 
described later, is placed and hot-pressed within a mold 
at a temperature of 2000 to 2400 °C, at a pressure of 
35 300 to 700 kgf/cm 2 , and in a non-oxidizing atmosphere. 
From the viewpoint of the purity of the obtained sin- 
tered body, in order that the molded body does not di- 
rectly contact the metal portion of the mold, it is prefer- 
able that a graphite material is used on some or all of 
40 the mold, which is used herein, or that a Teflon sheet or 
the like is interposed. 

In the present invention, the pressure of hot press- 
ing can be 300 to 700 kgf/cm 2 . In the case in which pres- 
sure is 400kgf/cm 2 or more, there is the need to select 
45 parts for hot pressing, e.g., dies, punches, or the like, to 
be used herein, with high pressure resistance. 

Here, the sintering process will be described in de- 
tail. 

Before the hot-pressing process for manufacturing a 
so sintered body, it is preferable that heating and temper- 
ature-raising are carried out under the following condi- 
tions so as to sufficiently remove impurities and to com- 
plete carbonization of the carbon source. 
Then, it is preferable that hot-pressing under the above 
ss conditions is performed. 

Namely, the following two-stage temperature-rais- 
ing process is preferably effected. Firstly, the interior of 
a furnace is heated slowly from room temperature to 700 
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°C in a vacuum. If it is difficult to control the temperature 
within the high temperature furnace, the temperature 
can be raised continuously to 700 °C. Preferably, the 
pressure inside a furnace is reduced to 1 0 -4 torr, and the 
inside temperature is raised slowly from room tempera- 
ture to 200 °C and held thereat for a fixed time. There- 
after, the temperature is continuously raised slowly to 
700 °C and kept there for a fixed time. In the first tem- 
perature-raising process, absorbed water or organic 
solvents are released, and moreover the non-metal 
based sintering additive bonding is carbonized by ther- 
mal decomposition. A suitable period of time over which 
the temperature is held at around 200 °C or at around 
700 °C is selected in accordance with the size of the 
sintered body. The point in time when the lowering in the 
degree of the vacuum becomes small to some extent, 
is taken as an indication of whether the holding time is 
sufficient or not. If rapid heating is effected at this stage, 
it is not preferable since the removal of impurities or car- 
bon izalion of the carbon source cannot be effected suf- 
ficiently and cracking or holes may appear in the molded 
body. 

For example, regarding a sample of about 5 to 10 
g, the pressure inside the furnace is reduced to 10 -4 torr, 
the temperature is raised slowly from room temperature 
to 200 °C and is held thereat for about 30 minutes. 
Thereafter, the temperature is continuously raised slow- 
ly to 700 °C. The time period over which the temperature 
is raised from room temperature to 700 °C is about 6 to 
10 hours, and preferably around 8 hours. Further, it is 
preferable that the temperature is held at around 700 °C 
for about 2 to 5 hours. 

In a vacuum, the temperature is raised from 700 °C 
to 1 500 °C over about 6 to 9 hours underthe above con- 
ditions and is held at 1500 °C over about 1 to 5 hours. 
In this process, it is thought that silicon dioxide and sil- 
icon oxide are reduced In order to remove oxygen at- 
tached to the silicon, the reduction goes fully to comple- 
tion. It is necessary that the temperature is held at 1500 
°C until the generation of carbon monoxide, which is a 
by-product of the reduction, is completed, i.e., the de- 
crease in the degree of vacuum becomes small and the 
degree of vacuum is recovered to a degree in the vicinity 
of 1 300 °C; the temperature before reduction. By the 
reduction in the second temperature-raising process, 
silicon dioxide, which adheres to the surface of the sili- 
con carbide powder, prevents densification and causes 
the growth of oversized particles, is removed. Gas which 
includes SiO and CO generated during the reducing re- 
action includes impurity elements. However, the gas 
generated is constantly evacuated from the reaction fur- 
nace with a vacuum pump. Accordingly, from the view- 
point of purification, it is preferable that the temperature 
is held sufficiently. 

After the temperature-raising process is finished, 
highpressure hot pressing is preferably carried out. 
When the temperature is raised above 1500 °C, sinter- 
ing starts. At that time, in order to prevent particles from 



growing abnormally, pressure is applied at 300 to 700 
kgf/cm 2 . Thereafter, in order to make the interior of the 
furnace a non-oxidizing atmosphere, inert gas is intro- 
duced thereto. As the inert gas, nitrogen or argon is 
5 used. Since argon is not reactive at high temperatures, 
argon gas is preferably used. 

After the interior of the furnace is made non-oxidiz- 
ing, the furnace is heated and is applied pressure so 
that the inside temperature is 2000 to 2400 °C and the 
10 inside pressure is 300 to 700 kgf/cm 2 . The degree of 
pressure can be determined according to the particle di- 
ameter of the raw material powder. When the particle 
diameter of the raw material powder is small, even if the 
pressure at the time of application is relatively small, a 
suitable sintered body is obtained. Further, the temper- 
ature is raised from 1500 °C to 2000-2400 °C, which is 
the maximum temperature, over 2 to 4 hours. Sintering 
proceeds rapidly at 1850 to 1900 °C. Further, this max- 
imum temperature is held for 1 to 3 hours and then sin- 

20 tering is completed. 

When the maximum temperature is less than 2000 
°C, it is not preferable since densification is unsatisfac- 
tory. When the temperature exceeds 2400 °C, it is not 
preferable because there is a risk that the powder or the 

2S molded body raw material is sublimed (decomposed). 
Further, when the pressure applied is less than 500 kgf/ 
cm 2 , it is not preferable since densification is unsatis- 
factory. When the pressure applied is more than 700 kgf/ 
cm 2 , molds such as graphite molds may be broken, and 

30 thus, it is not preferable as regards the manufacturing 
efficiency. 

In the sintering process, from the viewpoint of main- 
taining the purity of the obtained sintered body, the 
graphite mold, the thermal insulating material of the 
35 heating furnace, or the like used herein is preferably a 
highly pure graphite raw material. The highly-purified 
graphite raw material is used, concretely, graphite raw 
material baked sufficiently beforehand at a temperature 
of 2500 °C or more which material does not generate 
40 impurities at the sintering temperature is preferably 
used. Further, the highly-purified inert gas with few im- 
purities is preferably used. 

In the present invention, through the above-de- 
scribed sintering process, the silicon carbide sintered 
45 body having excellent characteristics can be obtained. 
From the viewpoint of densification of the finally-ob- 
tained sintered body, a molding process, which will be 
described later, may be effected in advance of the sin- 
tering process. The molding process which can be per- 
$o formed in advance of the sintering process is described 
herein. The molding process is the step in which raw 
material powder obtained by mixing uniformly silicon 
carbide powder and a carbon source, is placed in a 
mold, and then heated and pressured within the temper- 
as ature range of 80 to 300 °C for 5 to 60 minutes and in 
which the molded body is adjusted beforehand. From 
the viewpoint of densification of the final sintered body, 
it is preferable that the mold is filled with the raw material 
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powder extremely densely. This molding step allows to 
make bulky powder compact previously in filling the 
sample for the hot pressing. Accordingly, it facilitates 
production of a highly dense sintered body and a thick 
sintered body if the molding step is repeated. 

The filled raw material powder is pressed within the 
range of 60 to 100 kgf/cm 2 at 80 to 300 °C, and prefer- 
ably 1 20 to 1 40 °C for 5 to 60 minutes, preferably 20 to 
40 minutes so that the density thereof is 1 .5 g/cm 3 or 
more, and preferably 1.9 g/cm 3 or more. The molded 
body formed by the raw material powder is thereby ob- 
tained. As the average particle diameter of the powder 
is decreased, it is more difficult to improve the density 
of the molded body. For densification, it is preferable to 
use vibration packing for placing the powder in the mold. 
More specifically, the density is preferably 1 .8 g/cm 3 or 
higher for the powder having the average particle diam- 
eter of about l urn, and 1 .5 g/cm 3 or higher for the pow- 
der having the average particle diameter of about 0.5 
jam. If the densily ol the particle diameter is less than 
1.5 g/cm 3 or less than 1.8 g/cm 3 , respectively, densifi- 
cation becomes a problem in the density of the finally- 
obtained sintered body. 

Before the sintering process to follow, the molded 
body can be cut beforehand to fit into the hot press mold 
used The molded body is disposed in a mold at 2000 
to 2400 °C, and at a pressure of 300 to 700 kgf/cm 2 , in 
a non-oxidizing atmosphere. The molded body is then 
subjected to a process for hot pressing, i.e., a sintering 
process A silicon carbide sintered body having high 
density and purity is thereby obtained. 

A silicon carbide sintered body generated as de- 
scribed above is sufficiently improved density thereof 
and the density thereof is 2.9 g/cm 3 or more. If the den- 
sity of the obtained sintered body is less than 2.9 g/cm 3 , 
it is not preferable because mechanical characteristics 
such as bending strength, fracture strength or the like, 
and electrical physical qualities are lowered, and addi- 
tionally, particle numbers are increased and contaminat- 
ing effect worsens. More preferably, the density of the 
silicon carbide sintered body is 3.0 g/cm 3 or more. 

Further, if the obtained sintered body is porous, 
there are physical drawbacks in that heat resistance, ox- 
idization resistance, chemical resistance and mechani- 
cal strength are poor, cleaning is difficult, minute crack- 
ing occurs and minute pieces become contaminants, 
and gas permeation occurs. Thus, the problem of appli- 
cation limitation becomes significant. 

The total content of impure elements in the silicon 
carbide sintered body obtained in the present invention 
is 5 ppm or less, preferably 3 ppm or less, and more 
preferably 1 ppm or less. As far as application in the 
industrial field of semiconductors is concerned, the im- 
purity content as defined through chemical analysis is 
merely a reference value. In practice, evaluation de- 
pends on whether the impurity is dispersed uniformly or 
locally. Therefore, those skilled in the art use a practical 
device in general and evaluate by various means the 



extent to which the impurity contaminates a wafer under 
predetermined heating conditions. In accordance with a 
method including a sintering process in which a solid 
material (which is obtained by uniformly mixing a liquid 

5 silicon compound, a liquid organic compound which 
generates carbon upon heating, and polymerizing or 
cross-linking catalyst) is carbonized through heating in 
a non-oxidizing atmosphere, and thereafter, sintered in 
a non-oxidizing atmosphere. The total content of the im- 

io purity element of the silicon carbide sintered body can 
be as low as 1 ppm or less. Here, the impurity elements 
are elements of groups 1 to 16 of the periodic table de- 
scribed in the lUPAC Inorganic Chemistry Nomencla- 
ture Revised Edition (1989), and having an atomic 

is number of 3 or more, except for atomic numbers 6 to 8 
and 14. 

In addition, preferable physical properties of a sili- 
con carbide sintered body obtained in the present inven- 
tion are taken into consideration. For example, it is pref- 
20 erable lhal bending strength al room temperature is 50 
to 65 kgf/mm 2 , bending strength at 1500 °C is 55 to 80 
kgf/mm 2 , Young's modulus is 3.5 X 10 4 to 4.5 x 10 4 , 
Vickers hardness is 2000 kgf/mm 2 or more, Poisson's 
ratio is 0. 1 4 to 0.21 , the coefficient of thermal expansion 
2S is 3.8 x 10" 6 to 4.2 x 10' 6 ( 0 C" 1 ), the thermal conduc- 
tivity is 150 W/m K or more, the specific heat is 0.15 to 
0.1 8 cal/g °C, the thermal shock resistance is 500 to 700 
AT°C, and the specific resistance is 1 U • cm or less. 
In accordance with a purpose to be used, a silicon 
30 carbide sintered body, which is obtained in accordance 
with the above-described manufacturing method, is 
subjected to processings such as machining, polishing, 
cleaning, and the like so as to manufacture the member 
for a semiconductor equipment. As a method of machin- 
es ing the silicon carbide sintered body in a desirable 
shape, electrical discharge machining which uses elec- 
trical conductivity is preferably used. 

A member which is machined and obtained and a 
machining method are described herein more specifi- 
40 cally. Cutting out of a member from a raw material in- 
cludes: linear cutting out by a wire electrical discharge 
machine or by a cutter of a diamond blade; and curve 
cutting out by the wire electrical discharge machine. 
Drilling includes: drilling of a circular hole by an electrical 
45 discharge drilling machine or a diamond grindstone 
grinding machine; drilling of a blind-end hole/a shoulder 
hole by a grinding machine or a profile electrical dis- 
charge machine; drilling of a non-cylindrical hole by a 
wire electrical discharge machine or a profile electrical 
so discharge machine; machining of a threaded hole by a 
profile electrical discharge machine or a diamond tap- 
ping machine; machining of a male thread by a cylindri- 
cal grinding machine or a lathe using a diamond electro- 
deposited tip; planar machining by a diamond grind- 
55 stone planar grinding machine or a lapping machine; 
grooving machining by a profile electrical discharge ma- 
chine or a shape grinding machine; and the like Be- 
cause the silicon carbide sintered body which is a raw 



7 



BNSDOCID: <EP_0885B59A2_L> 



13 



EP 0 885 859 A2 



material of a member for a semiconductor equipment is 
conductive there is an advantage in that the electrical 
discharge machining which has a wide range of machin- 
ing can be applied to the member. 

As the electrical discharge machine, e.g., the profile s 
electrical discharge machine, the wire electrical dis- 
charge machine, the electrical discharge drilling ma- 
chine, and the like, an ordinary electrical discharge ma- 
chine for metal machining can be used. However, when 
the raw material relating to the member of the present 10 
invention is machined, the higher the output of a power 
supply, the easier the machining and the less the ma- 
chining time. The power supply circuit is a stabilized cir- 
cuit built-in type where the maximum instantaneous ma- 
chining current is 50 A or more, the largest wire feeding is 
speed is 15 m/min. or more, and a compede wire in 
which the diameter of the wire to be used is about 0.3 
mm. Further, the electrical discharge machine of dipping 
process type is preferred to the spraying process type. 

The jig can be integrally formed by the sintered body 20 
used herein. However, since the sintered body is homo- 
geneous and highly pure, it is possible that several parts 
are manufactured and assembled so as to form a jig. In 
a case in which the CVD processing is effected, it is pref- 
erable that the jig is integrally formed for forming a uni- 2S 
form coating. In a present state, if the configuration of 
the jig is complicated, it is necessary to have complicat- 
ed molds having various configurations as mentioned 
above, and further, when a portion of the member is bro- 
ken, the entire member cannot be used. However, when 30 
the highly pure sintered body relating to the present in- 
vention is used, various parts can be machined easily 
by a known electrical discharge machining. Further, 
even if the portion of the part is broken, only the broken 
part can be replaced and the planar accuracy is easily 35 
improved (mirror-like finishing). The machining of the 
member in a desirable shape can be performed in the 
procedure of known machining: cutting out of parts; drill- 
ing; tapping; manufacturing of a fastener such as a bolt, 
nut, or the like; and mirror-like finishing. The member for 40 
a semiconductor equipment obtained in this way is pro- 
vided for the use of the part for a semiconductor equip- 
ment, a semiconductor safety part, or the like. 

A semiconductor equipment, in which the member 
for semiconductor equipment of the present invention is 45 
used, includes: an aligner; a resist processing equip- 
ment; a dry etching system; a cleaning equipment; a 
heat processing equipment; an ion implantor; a CVD 
system; a PVD system; a dicing equipment; and the like. 
An example of the part includes: a plasma electrode for so 
a dry etching system; a protective ring (focus ring); a slit 
part for an ion implantor (aperture); a protective plate 
for an ion generating portion or a mass spectrometric 
analysis portion; a dummy wafer which is used at the 
time of processing of the wafer in a heat processing ss 
equipment or a CVD system; a heater in the heat 
processing equipment or the CVD system, in particular, 
a heater which directly heats the wafer from below; and 



14 
the like. 

When the silicon carbide sintered body serving as 
a raw material relating to the present invention is man- 
ufactured, as far as the above-described heating condi- 
tions are satisfied, there is no particular limitation in the 
equipment for manufacturing the sintered body or the 
like. If the pressure resistance of a mold for sintering is 
considered, a known heating furnace or a reactor can 
be used. 

The contents of impurity elements is preferably 1 
ppm or less in each of a silicon carbide powder which is 
the raw material powder of the present invention, a sili- 
con source and a carbon source for manufacturing the 
raw material powder, and an inert gas which is used to 
produce the non-oxidizing atmosphere. However, as 
long as the purity is within the permissible range of pu- 
rification during the heating and sintering processes, the 
purity is not necessarily limited to this value. Moreover, 
impurity elements are elements of groups 1 to 16 of the 
periodic table described in the IUPAC Inorganic Chem- 
istry Nomenclature Revised Edition (1989), and having 
an atomic number 3 or more, except for atomic numbers 
6 to 8 and 1 4. 

EXAMPLES 

The present invention will be described hereinafter 
concretely by giving Examples. As long as the scope of 
the present invention is not exceeded, the present in- 
vention is not limited to these Examples. 

Example 1 

[Manufacture of Molded Body] 

90 g of highly pure silicon carbide powder (pro- 
duced in accordance with the method which was applied 
as Japanese Patent Application Laid-open (JP-A) No. 
9-48605 (Japanese Patent Application No. 7-241856), 
of average particle diameter 1.1 jim, of impurity content 
less than 5 ppm, and of silica content 1 .5 % by weight) 
and a solution in which 9 g of highly pure liquid resol- 
type phenol resin having a water content of 20 % were 
dissolved in 200 g of ethanol, were stirred in a planetary 
ball mill for 18 hours until mixed fully. Thereafter, the mix- 
ture was dried off by evaporating the ethanol at 50 to 60 
°C. The mixture was put through a 500 u. m sieve and 
uniform silicon carbide raw material powder was ob- 
tained. 8.5 g of raw material powder was put into a mold 
(30 mm <|>) and pressed at 130 °C for 20 minutes. Ac- 
cordingly, a molded body having a density of 2.1 g/cm 3 
was obtained. 

[Manufacture of Sintered Body] 

The sintered body was placed in a graphite mold 
and subjected to hot pressing under the following con- 
ditions. As a hot press, a high frequency induction heat- 
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ing-type 100t hot press was used. 
(Conditions of Sintering Process) 

In a vacuum state of 10" 5 to 10" 4 torr, the tempera- 
ture was raised from room temperature to 700 °C over 
6 hours and held thereat for 5 hours (the first tempera- 
ture-raising process). 

In the vacuum state, the temperature was raised 
from 700 °C to 1200 °C over 3 hours, and was further 
raised from 1200 °C to 1500 °C over 3 hours and held 
thereat for an hour (the second temperature-raising 
process). 

Moreover, pressure of 500 kgf/cm 2 was applied, 
and the temperature was raised from 1500 °C to 2200 
°C over 3 hours in an argon atmosphere and held 
thereat for an hour (hot-pressing process). 

The density of the obtained sintered body was 3.15 
g/cm 3 , the Vickers hardness thereof was 2300 kgf/mm 2 
and the electrical specific resistance thereof was 0.02 
tl • cm. The metal impurity content was less than 0.1 
ppm. 

Further, as a result of measuring in detail the phys- 
ical properties of the sintered body which was obtained 
in Example 1 characteristics other than those given 
above were described as follows: the bending strength 
at room temperature was 57 kgf/mm 2 ; the bending 
strength at 1500 °C was 60 kgf/mm 2 ; the Young's mod- 
ulus was 41 X 10 4 ; the Poisson's ratio was 0.15; the 
coefficient of thermal expansion was 3.9x1 O-^C- 1 ; the 
thermal conductivity was 200 W/m . k or more; the spe- 
cific heat was 0.16 cal/g • °C; and the thermal shock re- 
sistance was 530 AT°C. It was confirmed that all of the 
aforementioned desirable physical properties were sat- 
isfied. 

[Manufacture of Member for Semiconductor Equipment] 

The obtained sintered body was subjected to elec- 
trical discharge machining so as to manufacture mem- 
bers shown in Figs. 1A, 1B, 1C. 2A, 2B, 2C, and 2D. 
The members were assembled and a horizontal type 
wafer boat shown in Fig. 3 was manufactured. Fig. 1 A 
shows a perspective view of a side plate 10 which is 
used in the horizontal type wafer boat. Fig. 1 B shows a 
perspective view of a backing rod 12 which is used in 
the horizontal type wafer boat, which has a threading 
portion at both ends, and which has an outer diameter 
of 6 mm and a length of 600 mm. Fig. 1 C shows a per- 
spective view of a support post 14 which is attached to 
a plurality of places of the backing rod 1 2 for supporting 
it. Fig. 2A shows a perspective view of a handle 1 6 which 
is attached to a bracket 1 8. Fig. 2B shows a perspective 
view of a bracket 18 which is attached to the side plate 
10 shown in Fig. 1 A. Fig. 2C shows a perspective view 
of a nut 20 which is used for connecting the side plate 
10 and the backing rod 12 and for attaching the bracket 
18, the handle 16, and the like. Fig. 2D shows a per- 



spective view of a bolt 22 for attaching the bracket 1 8 to 
the side plate 10. Moreover, Fig. 3 shows a schematic 
perspective view of a horizontal type wafer boat 24. 

5 [Evaluations of Member for Semiconductor Equipment] 



(Contaminating Effect) 

A wafer (8 inches) was disposed in the wafer boat 
w and an oxide coating was formed on the wafer in a dif- 
fusion furnace at 1050 °C. The number of iron atoms 
within 1 urn of the surface of the oxide coating was 
measured. The number in the volume (1|imXl cm 2 ) 
was 3.0 X 1 0 12 atoms. This showed the wafer boat hard- 
15 |y contaminated the wafer, i.e., the contaminating effect 
thereof was negligibly small. 

(Durability) 

20 The obtained member was placed into the diffusion 
furnace. In the presence of air, the temperature was 
raised to 1250 °C at the rate of 20 °C/min. and held 
thereat for thirty minutes. Then, the temperature was 
lowered to 800 °C at 15 °C/min. This raising and lower- 

25 jng cycle was repeated ten times. Thoroaftcr, an oper- 
ator checked visually whether a cracking, a pinhole, or 
the like was generated on the surface of the member. 
The generation of the cracking, pinhole, or the like on 
the surface was not recognized and the degradation of 

30 the surlace due to the repetition of the raising and low- 
ering temperature was not able to be seen. 

(Solvent Resistance) 

35 The weight of the obtained member was measured 
and then the member was washed thirty times by hy- 
drofluoric acid. The weight of the washed member and 
the amount of decrease in weight were estimated. The 
decrease in weight of the member was not recognized 

40 before and after the washing and it was proved that the 
member had excellent solvent resistance. 

Example 2 

45 [Manufacture of Sintered Body] 

8.5 g of silicon carbide raw material powder which 
was obtained in the same way as Example 1 was filled 
in a mold used in Example 1 and pressed. Without per- 
so forming a process for obtaining a molded body, the pow- 
der was directly filled in a graphite mold and subjected 
to hot pressing under the conditions which are the same 
as those of Example 1 . As a hot press, the device which 
is the same as the one in Example 1 was used. 

55 

(Conditions of Hot Pressing) 

In a vacuum state of 10" 5 to 10- 4 torr, the tempera- 
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ture was raised from room temperature to 700 °C over 
8 hours and held thereat for an hour (first temperature- 
raising process). 

In the vacuum state, the temperature was raised 
from 700 °C to 1200 °C over 3 hours, and was further s 
raised from 1200 °C to 1500 °C over 3 hours and held 
thereat for 4 hours (second temperature-raising proc- 
ess). 

Moreover, pressure of 500 kgf/cm 2 was applied, 
and the temperature was raised from 1500 °C to 2200 w 
°C over 4 hours in an argon atmosphere and held 
thereat for an hour (hot-pressing process). 

The density of the obtained sintered body was 3.05 
g/cm 3 , the Vickers hardness thereof was 2500 kgf/mm 2 
and the electrical specific resistance thereof was 0.03 is 
LI • cm. 

[Manufacture and Evaluations of Member for 
Semiconductor Equipment] 



20 

The obtained sinteied body was used and a mem- 
ber (wafer boat) for a semiconductor equipment was 
manufactured in the same manner as Example 1. The 
evaluations were made in the same way as Example 1. 
The data evaluating contaminating effect was 8.3 x 25 
10 1 2 atoms. It was confirmed that the durability and the 
solvent resistance of Example 2 were as excellent as 
those of Example 1 . 



Comparative Example 1 



30 



85 % by weight of commercially available silicon 
carbide powder and 15 % by weight of carbon powder 
were mixed so as to form a member which is the same 
as the one in Example 1 . Thereafter, the member was 3$ 
placed in a calcination furnace and heated in a nitrogen 
gas up to 900 °C so as to obtain a calcinated body. Next, 
the calcinated body was placed in a sintering furnace 
and heated at 1 550 °C. A metal silicon was impregnated 
so as to complete the sintering. The sintered body ob- 40 
tained as such was cast-molded so as to obtain a wafer 
boat. 

The density of the obtained sintered body was 3.02 
g/cm 2 , the Vickers hardness thereof was 2000 kgf/mm 2 
and the electrical specific resistance thereof was 1 0 x 45 
10- 3 Q. cm. 

[Evaluations or Member for Semiconductor Equipment] 

The evaluations of the obtained member (wafer so 
boat) for a semiconductor equipment was made in the 
same way as Example 1 . 

The data evaluating contaminating effect was 1 .1 x 
1016 atoms and this showed that the contaminating ef- 
fect was significant. Further, regarding the durability, ss 
cracking occurred at connecting portions when the tem- 
perature was raised eight times. Regarding the solvent 
resistance, the weight is decreased by 15 % and a de- 



fect was observed at a wafer implanted portion. Thus, 
both the durability and the solvent resistance were in- 
sufficient. 

Comparative Example 2 

On the surface of the wafer boat which was ob- 
tained in Comparative Example 1 by cast-molding, a sil- 
icon carbide coating is formed through CVD processing 
at 1 000 °C with methyltrichlorosilane serving as raw ma- 
terial gas. The thickness of the coating was 10 to 100 
urn 

[Evaluations of Member for Semiconductor Equipment] 

The evaluations of the obtained member (wafer 
boat) for a semiconductor equipment were made in the 
same way as Example 1 . The data evaluating contam- 
inating effect was 4.6 x 1 0 1 2 atoms and this shows that 
the contaminating effect thereof was negigibly small. 
Further, regarding the durability, cracking was observed 
on the surface when the temperature was raised seven 
times and cracking occurred at connecting portions 
when the temperature was raised eight times. Accord- 
ingly, tho durability was insufficient. Regarding the sol- 
vent resistance, the weight loss was not observed after 
the member was washed by hydrofluoric acid. Thus, the 
solvent resistance was excellent. 

As is obviously seen in each of the above Examples 
and Comparative Examples, the member for a semicon- 
ductor equipment in each of Examples 1 and 2, which 
was obtained in accordance with the method of the 
present invention, could be easily manufactured by as- 
sembling the parts through electrical discharge machin- 
ing and grinding. Also, it was found that the durability 
and the solvent resistance of the member were excellent 
and the contaminating effect thereof was negligibly 
small. On the other hand, in the member for a semicon- 
ductor equipment in Comparative Example 1 , which was 
obtained in accordance with the conventional method, 
the durability and the solvent resistance of the member 
were insufficient and the contaminating effect thereof 
was significant. Further, in the member for a semicon- 
ductor equipment in Comparative Example 2, in which 
the coating is formed on the surface through CVD 
processing, the solvent resistance of the member was 
excellent and the contaminating effect thereof was neg- 
ligibly small. However, it was complicated to manufac- 
ture the member, and the du rability thereof was poor due 
to the lack of strength of the coating. 

In this way, the member for a semiconductor equip- 
ment of the present invention exhibits excellent charac- 
teristics as the assembly type member. Therefore, even 
if there is a request for a large size member due to the 
increase in size of a wafer and the like in recent years, 
ft can be coped with the request without increasing the 
size of a sintered body equipment. 
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Claims 



1 . A member for a semiconductor equipment which is 
formed by a silicon carbide sintered body, said sili- 
con carbide sintered body being obtained by sinter- 5 
ing a mixture of silicon carbide powder and a non- 
metal-based sintering additive, and the density of 
said silicon carbide sintered body being 2.9 g/cm 3 

or more. 

10 

2. A member for a semiconductor equipment accord- 
ing to claim 1, wherein said non-metal-based sin- 
tering additive is an organic compound which gen- 
erates carbon upon heating. 

15 

3. A member for a semiconductor equipment accord- 
ing to claim 1 , wherein the surface of the silicon car- 
bide powder is coated with said non-metal-based 
sintering additive. 

20 

4. A member for a semiconductor equipment accord- 
ing to any of claims 1 through 3, wherein said non- 
metal-based sintering additive contains an organic 
compound which generates carbon upon heating 
and'silicon carbide powder, and the surface of the 25 
silicon carbide powder is coated with the organic 
compound. 

5. A member for a semiconductor equipment accord- 
ing to any of claims 1 through 4, wherein said non- 30 
metal-based sintering additive is a resol-type phe- 
nol resin. 



6. A member for a semiconductor equipment accord- 
ing to any of claims 1 through 5, wherein the specific 
resistance of said silicon carbide sintered body is 1 
L2 • cm or less. 

7. A member for a semiconductor equipment accord- 
ing to any of claims 1 through 6, wherein the thermal 
conductivity of said silicon carbide sintered body is 
200 W/m * k or more. 

8. A member for a semiconductor equipment accord- 
ing to any of claims 1 through 7, wherein the total 
content of impurity elements in said silicon carbide 
sintered body is 1 ppm or less. 

9. A member for a semiconductor equipment accord- 
ing to any of claims 1 through 8, wherein said mem- 
ber for a semiconductor equipment is an assembly 
type. 
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FIG. 2 A 
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FIG. 2 B 




FIG. 2C FIG. 2D 
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(54) Member for semiconductor equipment 

(57) A member for a semiconductor equipment of 
the present invention in which a silicon carbide sintered 
body is used, the silicon carbide sintered body being ob- 
tained by sintering a mixture of silicon carbide powder 
and a non-metal-based sintering additive, and the den- 
sity of the silicon carbide sintered body being 2.9 g/cm 3 
or more. It is preferable that the specific resistance of 
the silicon carbide sintered body be U2 • cm or less, that 
the thermal conductivity thereof be 200 W/m ■ k or more, 
and that the total content of impurity elements therein 



be 1 ppm or less. Further, the member for a semicon- 
ductor equipment may be an assembly type. Because 
the member for a semiconductor equipment of the 
present invention is formed by the high grade silicon car- 
bide sintered body having high denseness, high purity, 
high conductivity, and high thermal conductivity, it is 
easy to manufacture and machine the member. Moreo- 
ver, the contamination of the semiconductor by the me- 
tallic element is prevented, and the member has excel- 
lent durability and solvent resistance. 
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